Peptide sequences from the hypervariable regions of two monoclonal anti-idiotypic antibodies against the thyrotropin (TSH) receptor are similar to TSH and inhibit TSH-increased cAMP production in FRTL-5 thyroid cells.
Monoclonal antibodies, D2 and 4G11, selected by the autoantiidiotypic approach following injection of thyrotropin (TSH) into mice, mimic TSH in binding to receptors on thyroid membranes. Based on TSH receptor transfection studies, D2 and 4G11 show unequivocal specificity for the TSH receptor. To see if the complementary determining regions (CDRs) of these antibodies share any primary sequence similarities to regions of TSH critical for receptor binding, we deduced the primary structure of the variable regions of D2 and 4G11 by sequencing the immunoglobulin mRNA. We found that CDR1 of 4G11K and CDR2 of D2 mu show sequence similarity to regions of TSH alpha and TSH beta that had been previously implicated in the interaction of the hormone with its receptor. We tested the inhibitory effects of synthetic peptides from D2 mu-CDR2 and 4G11K-CDR1 on the binding of the corresponding antibodies to rat thyroid FRTL-5 cells and found an EC50 of 0.1 and 1 microM, respectively. TSH-derived peptides with similarity to D2 mu-CDR2 and 4G11K-CDR1 showed a significant but lesser effect on the binding of 4G11 or D2 to thyroid cells. Additionally, we tested the effects of the CDR peptides and TSH-derived peptides on TSH-stimulated cAMP production in FRTL-5 cells and found that D2 mu-CDR2 and 4G11K-CDR1 inhibited this activity, D2 mu-CDR2 most strongly (EC50 10 microM). Thus, linear sequences from the CDRs of these autoantiidiotypic antibodies with similarity to sequences from both subunits of TSH appear to interact with the TSH receptor. These data support previous studies indicating the complexity of the interaction between TSH and its receptor and advance earlier findings that such immunologic approaches are useful in dissecting receptor-ligand interactions.